PAT -NO: 



JP02001006215A 



DOCUMENT - I DENT I F I ER : 



JP 2001006215 A 



TITLE: 
PUBN-DATE : 



THREE-DIMENSIONAL OPTICAL RECORDING MEDIUM 



January 12, 2001 



INVENTOR- INFORMATION : 
NAME 

TAKIZAWA, TOSHIBUMI 
KOJIMA, TAKASHI 



COUNTRY 

N/A 

N/A 



ASSIGNEE- INFORMATION : 
NAME 

MITSUBISHI CHEMICALS CORP 



COUNTRY 
N/A 



APPL-NO: 



JP11175760 



APPL-DATE: 



June 22, 1999 



INT-CL (IPC) : G11B007/24, G02B001/11 , G03H001/28 



ABSTRACT : 



PROBLEM TO BE SOLVED: To prevent energy loss and recording of an 
erroneous 

information due to reflection of coherent light on an interface and 
to improve 

the recording accuracy by forming an antiref lection layer on at least 
one of 

the surfaces of a transparent substrate and interfaces of layers. 
SOLUTION: When a signal beam 10 and a referential beam 11 enter 

one 

transparent substrate 3, both of the signal beam 10 and the 
referential beam 11 

reach the surface of the transparent substrate 3 (interface with air) 
and 

further reach the interface between the transparent substrate 3 and a 
recording 

layer 2. Since antiref lection layers 7, 5 are formed on the 
interfaces in the 

hologram memory 1, an energy loss by reflection of the signal beam 10 
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and the 

referential beam 11 can be prevented. Further, when the signal beam 
10 and the 

referential beam 11 entering the recording layer 2 transmit through 
the 

recording layer 2 to outgo from the transparent substrate 4 to the 
outside, 

both of the beams are not reflected by the interfaces owing to the 
antiref lection layers 6, 8 on the respective interface, but outgo 
from the 

transparent substrate 4 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Motomitsu Mitsugi record medium with which 
acid-resisting processing which prevents reflection of the light in an interface etc. especially was 
performed about the Motomitsu Mitsugi record medium which consists of multilayer structure. 
[0002] 

[Description of the Prior Art] In recent years, researches and developments towards the further large- 
capacity-izing of an optical recording medium and densification are done, and research on a Motomitsu 
Mitsugi record medium, for example, the optical recording medium new type like the hologram memory 
shown in drawing 4 , is advanced. This hologram memory completely the polymer which has not been 
hardened inside the recording layer 103 used as a principal component By irradiating the reference beam 

102 for causing the signal beam 101 and interference in the signal beam 101 showing information, such 
as the two or more coherent lights, for example, the reflected light from a body, and a signal, and a 
recording layer 103 According to the optical intensity distribution by interference, a part for the non- 
hard spot of a recording layer 103 is stiffened, and an interference fringe is recorded in the form of a 
refractive-index difference. In the hologram memory 100, for example by changing the incident angle of 
a reference beam 102 little by little, multiplex record of two or more holograms can be carried out, and 
high-density record is attained in the same part in a recording layer 103 as compared with the 
conventional optical recording medium. 

[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the case of multilayer structure like an above- 
mentioned hologram memory, when the refractive index of each class has a difference, reflection of 
light will arise in the interface. For example, in the case where it is shown in drawing 4 , if the refractive 
index of the transparence substrate 104 differs from the refractive index of a recording layer 103, the 
signal beam 101 and a reference beam 102 will be reflected in the interface of the transparence substrate 
104 and a recording layer 103. Reflection of the coherent light in such an interface will cause an energy 
loss, and will reduce record precision. 

[0004] Furthermore, in order that the coherent light which in the case of the hologram memory the 
recording layer was very as thick as dozens - 100 micrometers of numbers, and was irradiated may 
penetrate the inside of a recording layer, as shown in drawing 5 , reflection of the coherent light (the 
signal beam 101, reference beam 102) will be produced also in the interface of not only the interface of 
the transparence substrate 104 by the side of incidence, and a recording layer 103 but the recording layer 
103, and the transparence substrate 105 by the side of outgoing radiation. 

[0005] Although the reflected light 106 by reflection by the interface of a recording layer 103 and the 
transparence substrate 105 by the side of outgoing radiation penetrates the inside of a recording layer 

103 again, when this reflected light 106 carries out re-incidence to a record part, the interference fringe 
which is not meant between the signal beam 101 of normal and a reference beam 102 will be made, 
incorrect information will be recorded, and it has a possibility that record precision may fall sharply. 
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[0006] This invention aims at offering the Motomitsu Mitsugi record medium which was originated in 
view of the above-mentioned technical problem, prevents the energy loss by reflection of the coherent 
light in an interface, and record of incorrect information, and enabled it to improve record precision. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the Motomitsu Mitsugi 
record medium of this invention It consists of multilayer structure which offered the recording layer 
constituted by containing a transparence substrate and 90% of the weight or more of synthetic resin at 
least. It is characterized by the acid-resisting layer being prepared by the interference fringe formed in 
this recording layer of the exposure of two or more coherent lights in the Motomitsu Mitsugi record 
medium in which three dimensions information record is possible in at least one of the front face of this 
transparence substrate, or the interfaces of each class (claim 1). 

[0008] It is desirable that the acid-resisting layer is prepared in one of the front face which becomes the 
outgoing radiation side of this coherent light to this recording layer at least among the front face of this 
transparence substrate or the interface of each class, or the interfaces here (claim 2). In addition, it 
regards as outgoing radiation side" from a recording layer to "recording layer, and, as for close [ of 
incident light ], the coming side means a reverse side here. Moreover, this recording layer may be 
pinched through direct or other layers between the transparence substrates of a pair (claim 3). Moreover, 
while this transparence substrate makes a pair and is offered, when this recording layer is pinched 
between the transparence substrates of this pair and is offered, it is desirable that this acid-resisting layer 
is prepared in the transparence substrate of this pair of this recording layer and both the interfaces that 
counter (claim 4), and it is more more desirable still that this acid-resisting layer is prepared in each 
front face of the transparence substrate of this pair (claim 5). Moreover, this acid-resisting layer may be 
formed from two or more layers from which a refractive index differs (claim 6). 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 - drawing 3 show the Motomitsu Mitsugi record medium as 1 
operation gestalt of this invention. As shown in drawing 1 , this Motomitsu Mitsugi record medium 
(hologram memory) 1 is constituted by pinching a recording layer 2 with two transparence substrates 3 
and 4. The recording layer 2 has the thickness of dozens - 100 micrometers of numbers, and the polymer 
which has not been hardened completely, for example, the polymer which has the radical which can be 
photopolymerized in the constituent containing the monomer and oligomer of a photoresist or a side 
chain, is formed as the main quality of the materials (90 % of the weight or more). The transparence 
substrates 3 and 4 are formed in the shape of a disk of injection molding, such as transparence resin, for 
example, polycarbonate resin, acrylic resin, methacrylic resin, polystyrene resin, vinyl chloride resin, an 
epoxy resin, polyester resin, and amorphous polyolefine. In addition, the transparence said here means 
the transparent thing to the beam of light irradiated at least. 

[0010] And the acid-resisting layers 5, 6, 7, and 8 are formed in the field side of a recording layer 2 and 
the transparence substrates 3 and 4, and each front face (interface with air) of the transparence substrates 
3 and 4 as acid-resisting processing, respectively. The acid-resisting byer§ 7 and 8 p repared in the front 
face of the transparence substrates 3 and 4 are SiOX. It is formed by^gF^etc. and the acid-resisting 
layers 5 and 6 prepared in the interface of a recording layer 2 and the transparence substrates 3 and 4 are 
formed with resin. In addition, as the formation approach of the acid-resisting layers 5-8, vacuum 
evaporationo and sputtering can be used, for example. 

[001 1] Since the Motomitsu Mitsugi record medium as 1 operation gestalt of this invention is 
constituted as mentioned above, there is the following operation effectiveness at the time of record of a 
hologram. Hereafter, the operation effectiveness of this Motomitsu Mitsugi record medium 
(HOROGURAMUMORI) 1 is explained, referring to drawing 2 and drawing 3 . As shown in drawing 2 
and drawing 3 , two or more coherent lights (the signal beam 10 and reference beam 1 1 which express 
information, such as the reflected light from a body and a signal, here) are irradiated in a recording layer 
2 at the time of record of a hologram. And interference takes place at the crossing of the signal beam 10 
and a reference beam 1 1, the amount of [ in a recording layer 2 ] non-hard spot hardens according to the 
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optical intensity distribution by interference with this signal beam 10 and reference beam 11, and an 
interference fringe is recorded in the form of a refractive-index difference. Moreover, when a (include- 
angle multiplex recording method) and a reference beam 1 1 are spherical waves by changing whenever 
[ illuminating-angle ] little by little when a reference beam 1 1 is a plane wave, multiplex record of two 
or more holograms is carried out by shifting the recorded part little by little in a (shift multiplex 
recording method) and the same part. 

[0012] First, as shown in drawing 2 , when incidence of both the signal beam 10 and the reference beam 
1 1 is carried out from the transparence substrate 3 which is one side, both the signal beam 10 and the 
reference beam 1 1 will collide with the front face (interface with air) of the transparence substrate 3, and 
will collide with the interface of the transparence substrate 3 and a recording layer 2 further. However, 
in this HOROGURAMUMORI 1, since the acid-resisting layers 7 and 5 are formed in the field side, the 
energy loss by reflection of the signal beam 10 and a reference beam 1 1 is prevented. 
[0013] Furthermore, although both the signal beams 10 and reference beams 1 1 that carried out 
incidence into the recording layer 2 penetrate a recording layer 2 and it carries out outgoing radiation 
outside from the transparence substrate 4, at this time, they will collide with the interface of a recording 
layer 2 and the transparence substrate 4, and will collide with the front face (interface with air) of the 
transparence substrate 4 further. When the signal beam 10 and a reference beam 1 1 reflect in a field side 
at this time, since the signal beam 10 and the reference beam 1 1 have the width of face of a certain 
amount of light, they have a possibility that the reflected light may carry out re-incidence to a logged 
point (crossing of the signal beam 10 and a reference beam 1 1). However, in this hologram memory 1, 
since the acid-resisting layers 6 and 8 are formed in the field side, outgoing radiation is carried out from 
the transparence substrate 4, without reflecting the signal beam 10 and a reference beam 1 1 by the 
interface, and record of the incorrect information by the reflected light is prevented. 
[0014] Moreover, as shown in drawing 3 , also when incidence is carried out from the direction where 
the signal beam 10 differs from a reference beam 1 1, by forming the acid-resisting layers 5-8 in a field 
side, it interferes in each beams 10 and 1 1 within a recording layer 2, without being reflected by the 
interface, and outgoing radiation is carried out from the transparence substrates 3 and 4, respectively. . 
Therefore, while the energy loss by reflection by the interface at the time of incidence is prevented, 
record of the incorrect information by reflection by the interface at the time of outgoing radiation is 
prevented. 

[0015] Thus, since reflection of the light in a field side can be prevented by the acid-resisting layers 5-8, 
while being able to prevent the energy loss at the time of record according to this Motomitsu Mitsugi 
record medium (hologram memory) 1, record of the incorrect information by the re-incidence into the 
recording layer 2 of the reflected light can be prevented, and there is an advantage that record precision 
can be raised. Although it is suppliable by raising the luminous intensity to irradiate, especially since 
especially the energy loss by reflection by the interface can cope with it only by preventing the 
reflection in an interface itself, its record of the incorrect information by the re-incidence into the 
recording layer 2 of the reflected light is effective. 

[0016] In addition, this invention is not limited to an above-mentioned operation gestalt, within limits 
which do not deviate from the meaning of this invention, can deform variously and can be carried out. 
For example, although the acid-resisting layers 5-8 are formed in the field side, you may make it prepare 
an acid-resisting layer only in the interface which becomes the outgoing radiation side of the coherent 
light to a recording layer 2 at least among field sides with an above-mentioned operation gestalt. For 
example, in the case of drawing 2 , only the acid-resisting layers 6 and 8 are formed. The energy loss by 
reflection by the interface by the side of incidence Record of the incorrect information by the re- 
incidence into the recording layer 2 of the reflected light to being suppliable by raising luminous 
intensity Since it cannot prevent with other means, effectiveness also with remarkable in the interface 
which becomes the outgoing radiation side of the coherent light to a recording layer 2 at least in this way 
in respect of improvement in record precision also preparing an acid-resisting layer can be acquired. 
[0017] Moreover, although the acid-resisting layers 5-8 in an above-mentioned operation gestalt are L 
layers of a single refractive index, you may make it form an acid-resisting layer by carrying out the I 
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laminating of the layer of the refractive index from which plurality differs. In a single layer, when the 
quality of the material which has the optimal refractive index does not exist, there is an advantage that il 
can be made the refractive index optimal as a whole, by combining two or more layers from which a 
refractive index differs in this way. 

[0018] Moreover, with an above-mentioned operation gestalt, although the recording layer 2 was 
directly pinched with the transparence substrates 3 and 4 of a pair, other layers, such as a moisture 
permeation prevention layer and a binder layer, may be prepared between a transparence substrate and a 
recording layer. In this case, an acid-resisting layer can be prepared in the interface of the arbitration 
which should prevent reflection. Furthermore, information record over the Motomitsu Mitsugi record 
medium of this invention may be performed not only using the interference light acquired from the 
signal beam and reference beam of a lot but using two or more coherent lights. Moreover, the 
information recorded may be sub information, such as disk management data, such as a class of not only 
the Maine information but medium, and record playback conditions, and tracking information, area 
information, synchronization information. Or only such sub information is recorded using an 
interference light, and you may make it record the Maine information by other methods. 
[0019] Furthermore, the configuration of the Motomitsu Mitsugi record medium which can apply this 
invention is not limited to the disk form mentioned above, and can be applied to Motomitsu Mitsugi 
record media of various configurations, such as a Motomitsu Mitsugi record medium of a card type, like 
a memory card. 
[0020] 

[Effect of the Invention] As explained in full detail above, according to the Motomitsu Mitsugi record 
medium (claims 1-6) of this invention, there is an advantage that reflection of the coherent light can be 
prevented by the acid-resisting layer prepared in the interface, and record precision can be raised. When 
an acid-resisting layer is prepared in the front face or interface which becomes the outgoing radiation 
side of the coherent light to a recording layer especially, there is an advantage that record of the 
incorrect information by the re-incidence into the recording layer of the reflected light can be prevented 
(claim 2). 



[Translation done.] 
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